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98 PERSPECTIVES ON THE TEACHING OF MATHEMATICS

son describes how a U. S. teacher tried to introduce an engaging and mean-
ingful mathematics task. The other describes how a Japanese teacher used a
similar problem in her lesson. The discussion looks at some specific aspects
of each teacher’s implementation to help teachers think about their own
practice. The differences represent some important features for implement-
ing problems that help students make mathematical connections. The reader
should note that neither the U.S. nor Japanese illustrations occurred in any
one lesson: rather, I have consolidated several of the TIMSS Video findings
into the two scenarios in this article. Although the stories as presented are
fiction, in each respective instance they are built from the TIMSS Video data
representing U.S. and Japanese teaching.

Two TEACHERS' LESSONS

Mrs. Jones's Problem-Solving Lesson

Mrs. Jones and Mrs. Peterson attended an exciting workshop last week,
where they learned about choosing good problem-solving tasks for their stu-
dents. In one of the books they reviewed, they found the prom dress task
(fig. 8.1) and knew it was perfect. With the “big dance” only a month away,
the context was ideal. Looking more closely at the mathematics, they
thought that it tied in nicely with the units on writing equations and graph-
ing lines they had recently covered and would help students make a transi-
tion into linear systems of inequalities. They were both certain their students
would generate great mathematical ideas.

A few days ago, Veronica and Caroline were both asked to the prom. That
night, they went out to shop for dresses. As they were flipping through the
racks, they each found the perfect dress, which cost $80. When they
showed each other their dresses, they realized they both wanted the same
dress! Neither of them had enough that night, but each went home and
devised a savings plan to buy the dress. Veronica put $20 aside that night
and has been putting aside an additional $5 a day, since then. Caroline put
aside $8 the day after they saw the dress and has put in the same amount
every day since.

Today, their friend Heather asks each girl how much she has saved for the
dress. She says, "Wow! Caroline has more money mm<ma.__ How many days
has it been since Veronica and Caroline began saving?

Fig. 8.1. Prom Dress task

After assigning the problem to the students, Mrs. Jones wanted to look at
how the students were tackling the problem. As she walked around the class,
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she noticed that most students were having trouble just getting started. To
help them, she drew three columns on the chalkboard: the left column was
labeled “Days Saving for Dress,” the middle was labeled “Veronica.” and the
right was labeled “Caroline.” She then asked,

Mrs. Jones:  How much money has each girl saved on the first day?
Karen: Veronica has $25 because she had 20 to start with, and Car-
oline has $8 because she had nothing to start with.
Mrs. Jones:  Okay, good. How about the second day?
Sean: 30 and 16.
Mrs. Jones:  Can you explain that?
Sean:  Veronica has $30, and Caroline has $16.

Mrs. Jones:  Okay, now find how many days since they went shopping
when Caroline has more money.

The students returned to work, and Mrs. Jones continued to walk around
the room. As some students finished, she asked them to find another way to
solve the problem. She later called the students together to discuss their solu-
tions. One student filled in the table up to the seventh day and said, “On the
seventh day Caroline has $56, but Veronica has only $55, so it was the sev-
enth day.” Mrs. Jones asked if there were any other solutions. No one offered
one. She then asked if it had to be the seventh day or if it could be another
day. Another student replied, “Well, it is the seventh day, because that is the
day she has more money!” The class then began to stir, insisting it was the
seventh day. Just then the bell rang.

After class, Mrs. Peterson and Mrs. Jones discussed how students worked

~ on the problems. Mrs. Jones noted, “Class did not go very well. The only

method the students used was to substitute numbers. I just couldn’t get my
students to think of any other methods. Also, they all think that the seventh
day is the only day Caroline has more money, not just the first of many days
when Caroline is ahead.” Mrs. Peterson said she had an equally unsuccessful
experience and commented, “We worked so hard in learning how to pick out
good problems. How are we supposed to help students generate all the great
mathematical ideas in the problem?”

The issue Mrs. Jones and Mrs. Peterson raise is all too familiar: There are
many resources to help select problems designed to engage students in mak-
ing mathematical connections — for example, Smith and Stein (1998) and
Stein et al. (2000). However, the question most teachers face is how to use
these mathematically rich and engaging tasks effectively. In the next section,
I present an illustration of a Japanese teacher who used a similar task in a
way that elicited important mathematical connections. As in the U.S. lesson,
students are asked to generate mathematical ideas, building an understand-
ing of linear systems with inequalities. In this Japanese lesson, however, the
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102 PERSPECTIVES ON THE TEACHING OF MATHEMATICS BEYOND PRESENTING GOOD PROBLEMS 103

It appeared as if Mrs. Hamada knew of another method she wanted her _
students to think about; she commented, “Now I wonder if any of you _
thought of a way to show how many pieces of gum each boy had every day. |
Many of you may not have thought of this way we will do, but that is okay, .
we will try it anyway. I would like you to add some columns to Group 2’s _ 5 14
table like this (fig. 8.4—Before) and think of an equation Group 2 might ._ m 012(818|212| 8| 8lele|8| 8|8
have used to find out how many pieces of gum each boy had. What would @ il
day 1 look like?” One student from Group 2 responded, “We took 10 away
from 180 for Ken and 5 away from 120 for his brother.” Mrs. Hamada filled
this information in on the first line and asked the students to continue. Nwlo|ulolw|o|v|olwvlo|wvlo|w
. el =2 0|0 @|a| |~ o|d|w
The students worked on this task at their seats. As Mrs. Hamada walked £ o R T
around the room, she noticed some students were confused. She said to the 3l ololwlolv olwlolo|olulaln alv2elslelslel2l2lgla 3le
class, “Okay, now stop for a minute. What I want you to look at is the two =] B R Al =4 il R e e At A e R Slal Al m_ pARAEL L 0
. i m N Ao S QI OO | ] S B
numbers: How many pieces of gam Ken has and how many pieces of gum i A o () o o
his brother has on each day and decide the computation you used to get that
number. If you find one way to show this, think about if there are any ways -

. 3 . 3 P sl E=10To] Won olwn olwn ofn
that may be easier.” The students continued working, and the teacher had 5 glclele 3|3 8|8| 8[| R(8| 3|18
two students put their work on the board (fig. 8.4 — After). Once their work g Sl al xjuufululofulun
was up, Mrs. Hamada asked students to consider which equation could help i ¥ alsloliblalal Al AL
them “if the number got really big.” The class decided that Student 2’s equa- SI2|5|2 8|9 % 8 8| (R 8|8
tion was most generalizable because “all you need to know is how many days . w o« -
so you can multiply it by how many pieces of gum are in each package, ten *_ -3 M R EEEEEEEERER %
or five.” There wasn’t enough time to continue, so Mrs. Hamada asked the & 15RIBB2BIRI28B8RBIB < <7777 &
students to think of a more general way they could write how much gum m
each boy has on any given day.

NEEEEEEEEEEREE
W Wpmpofmfmfmfowf wfwfululnfn
DiscussioN 5. 212(8(%/2|38(R(2(53( 2|83
\ E Innnnannnny
There are many interesting ideas to talk about when comparing the Japanese | SEEEEEEEEEEES
teacher’s use of the gumball task with the U.S. teacher’s use of the prom dress - i i
task. The first is the similarity: Both teachers wanted students to use an interest-
ing and meaningful problem to get their students to generate a mathematical N ZIR18|3(23(]|2/8|9|8|R| 8|3
idea. These teachers both provided problems in which students can generate ] Il e R o i i B =< b 3 Slufufnfalufulnful ol ulufufn
. i . aaa 3[o|o(o|o|o|o|o|jo|ojo|o|olo
mathematical concepts related to systems of linear inequalities. However, the ) B e B
teachers in these two classes differed in how they were able to help students gleiglglgigiglelglglglelg
work through the tasks. Four of the important differences follow. M A e i i
¢ The Japanese teacher modeled the problem situation, whereas the U.S. 31| || | 10| 0]~ | 0] | ©f | ] 0
teacher modeled a solution method. 5 T
The two teachers focused students’ attentions on different aspects of the
problem. Mrs. Jones tried to help students get started by offering a possible
solution method, but it appears to have focused their attention on just the
one particular solution method, possibly contributing to their unwillingness
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